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(57) [Abstract] 
[Objective] 

It offers electrostatic motor to which abrasion resistance 
between armature and stator is small, stabilizing, can move 
with high speed. 

[Constitution] 

Opposing to aforementioned stator electrode surface in 
surface of stator 2, 2' and the insulator 1 1 which provide 
stator electrode 2 2, 2 2&apos; which consists of metal thin 
film in surface of insulator 2 1,2 l&apos; with fixed spacing 
in electrostatic motor which possesses the armature 1 which 
in order to become relationship of stator electrode 2 2,2 
2&apos; between the predetermined, provides armature 
electrode 1 2, 1 2&apos; which consists of metal thin film, as 
for the stator electrode 2 2, 2 2&apos; and armature electrode 
1 2, 1 2&apos;, Putting predetermined spacing in surface of 
stator 2, 2' and armature I respectively, it is respectively 
provided in groove 1 3,23,2 3&apos; which itprovides, 
insulating property lubricating oil it is something which is 
filled between stator 2, 2' and armature I . 


Page 2 Paterra Instant MT Machine Translation 


JP1996051786A 


1996-2-20 



m 


Claims 


[Claim(s)] 
[Claim 1] 

Opposing to aforementioned stator electrode surface in 
surface of stator and the insulator which provide stator 
electrode which consists of metal thin film in surface of 
insulator with fixed spacing in electrostatic motor which 
possesses the armature which in order to become relationship 
of aforementioned stator electrode between predetermined, 
provides armature electrode which consists of the metal thin 
film, as for aforementioned stator electrode and 
aforementioned armature electrode, Putting predetermined 
spacing in surface of afor ementionedjn sulator respectively, it 
was provided respectivelyH|M|Which itprovides, 
insulating property lubricffl^^Was filled between 
aforementioned stator andaforementioned armature 
electrostatic motoro which is made feature 

[Claim 2] 

Opposing to aforementioned stator electrode surface in 
surface of stator and the insulator which provide stator 
electrode which consists of metal thin film in surface of 
insulator with fixed spacing in electrostatic motor which 
possesses the armature which in order to become relationship 
of aforementioned stator electrode between predetermined, 
provides armature electrode which consists of the metal thin 
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film, as for insulator of aforementioned armature and 
theaforementioned stator, surface of at least one consisted of 
porous article, aforementioned armature electrode and 
aforementioned stator electrode were provided in groove 
which isprovided in insulator of respective aforementioned 
porous article,impregnated insulating property lubricating oil 
in aforementioned poro\is article electrostatic motoro which 
is made feature 

[Claims] 

As for aforementioned porous article electrostatic motoro 
which is stated in Claim 2 which is a alumite treatment layer 
which was formed in surface of Al component 

[Claim 4] 

electrostatic motor© which is stated in Claim 2 where 
aforementioned porous article is PTFE 


[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards electrostatic motor which moves 
armature making use of the static electricity. 

[0002] 

[Prior Art] 

Until recently, as for electrostatic motor, when it applies to for 
example linear motor, as for first Prior Art Example as shown 
in Figure 5, it is constituted. 

namely, 1 with armature, armature electrode 1 2, 1 2&apos; 
where surface consists of the metal thin film of rectangle in 
both surfaces of insulator 1 1 of flat plate with the specified 
pitch is arranged in movement direction. 

2 and 2 ' with stator which consists of insulator 2 1,2 l&apos; 
which opposes to both surfaces of armature 1, through minute 
gap to armature electrode 1 2, 1 2&apos;, has stator electrode 
2 2, 2 2&apos; which consists of metal thin film which 
opposes. 

(for example Japan Unexamined Patent Publication Showa 6 
2- 44079 number). 

operating principle of electrostatic motor, when imparting 
doing voltage in stator electrode 2 2, 2 2&apos; of stator 2, is 
something which utilizes phenomena that armature electrode 
1 2, 1 2&apos; of the armature 1 is pulled between stator 
electrode 2 2, 2 2&apos;. 

With static electricity which this time occurs suction force f is 
displayed with thenext Formula (1). 
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"Here, as for the;ep <sub>0 dielectric constant, ;ep of air as for 
<sub>l asfor dielectric constant, V of insulator 1 1 as for 
voltage. W between stator electrode 2 2, 2 2&apos; as for 
width, g of stator electrode 2 2, 2 2&apos; between stator 
electrode 22 and armature electrode 12, and as for the 
distance, d between stator electrode 2 2&apos; and armature 
electrode 1 2&apos; it is a thickness of msulator 11. 
In order to enlarge suction force f with static electricity when 
width W and the applied voltage V of electrode are made 
fixed, distance g between armature electrode and the stator 
electrode and thickness d of insulator are made sinall, rt is 
thought, but when distance g between armature electrode and 
stator electrode is madesmall, problem that occurs armature 
electrode and stator electrode contact, the shuntmg are likely 
to do. 

In addition, there is a problem that movement of armature 
stops with frictional force which it occurs due to contact ot 
armature and the stator. 

As shown in Figure 6 as second Prior Art Example which 
solves this problem, insulating property self lubrication 
membrane 3 is provided for aspect of at least one of armature 
1 and stator 2, armature 1 contacts stator 2 and there are some 
which aremade movable that frictional force becomes small. 

[0003] 

[Problems to be Solved by the Invention] 
However, problem that occurred with Prior Art, because 
coefficient of friction of insulating property self lubncation 
membrane with minute small load domain it becomes 
suddenly large.with electrostatic motor of small shape where 
borne weight quantity is hght the energy loss does not become 
large, mobility large in fully vis-a-vis drive voltage. 
In addition, because of pinhole or other defect inside 
insulating property self lubrication membrane, dunng drive 
voltage impressing causing insulation breakdown with 
parallel plate discharge . also problem thatoccuned shuntmg it 
does. 

It offers electrostatic motor to which as for this invention, 
abrasion resistance between the armature and stator is small, 
stabilizing, can move with high speed itis something which is 
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[0005] 

[ffffl] 

So 

[0006] 


made objective. 
[0004] 

[Means to Solve the Problems] 

In order to solve above-mentioned problem, as for this 
invention,opposing to aforementioned stator electrode surface 
in surface of stator and the insulator which provide stator 
electrode which consists of metal thin film in surface of 
insulator with fixed spacing in electrostatic motor which 
possesses the armature which in order to become relationship 
of aforementioned stator electrode between predetermined, 
provides amiature electrode which consists of the metal thin 
film, Aforementioned stator electrode and aforementioned 
armature electrode, putting the predetermined spacing in 
surface of aforementioned insulator respectively, 
arerespectively provided in groove which it provides, 
insulating property lubricating oil it issomething which is 
filled between aforementioned stator and theaforementioned 
armature . 

In addition, as for insulator of aforementioned armature and 
theaforementioned stator, as for surface of at least one it 
consists of the porous, it is something where aforementioned 
armature electrode and theaforementioned stator electrode are 
provided in groove which is provided in insulator of 
respective aforementioned porous article, impregnate 
insulating property lubricating oil in aforementioned porous 
article. 

[0005] 

[Working Principle] 
Due to above-mentioned means , 


sing 


In addition, because with insulator of porous to form surface 
of armature and stator, insulating property lubricating oil is 
impregnated in porous part amount,empty gap between 
armature and stator quite becoming small,because insulating 
property lubricating oil lies between, abrasion resistance 
becomes small, raises the mobility it is possible , 

[0006] 

[Working Example(s)] 

You explain below, concerning Working Example which 
shows this invention in thefigure. 

Figure 1 is lateral cross-section which shows first Working 
Example of this invention. 

Furthermore, element which is in common with Figure 6 
whichexplains Prior Art Example same symbol attaching. 
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abbreviates explanation. 

In figure, as for 1 1 as for insulator. 1 2, 1 2&apos; which 
consists of polytetrafluoroethylene (Below, you call PTFE ) 
armature 1 is formed with metal thin film which consists of 
aluminum (Below, Al you abbreviate. ). 

stator electrode 2 2, 2 2&apos; with electrode which consists 
of metal thin film of Al, isprovided in insulator 2 1,2 l&apos; 
which consists of PTFE. 

13 in both surface of armature 1 plurality is groove of depth 
0.5 ;mu m. width 60 ;mu m which is provided with same 
pitch as armature electrode 1 2, 1 2&apos;. 

It produced armature 1 with following method. 

PTFE sheet of thickness 0.5 mm was designated as insulator 
1 1, in both sxirfaces, the stainless steel mask sheet which hole 
of rectangle of width 60;mu was opened in 60;mu m spacing 
was installed, groove 13 of depth 0.5 ;mu m was provided in 
both surfaces of PTFE sheet with ion etching method . 

Furthermore, without remoj^jn^ stainless steel mask sheet, Al 
0.3 ;mu m^SBSt/j/jjSSF^^ groove 13 with 

Therefore, approximately 0.2;mu m armature electrode 1 2, 1 
2&apos; of Al is formedto position where it becomes 
depressed from sxirface of the armature 1. 

stator 2, 2' with method which is similar to armature 1 with 
60;mu m. electrode spacing as 80;mu m, to provide groove 2 
3, 2 3&apos; respectively on surfacewhich opposes with 
armature 1 of insulator 2 1,2 l&apos;, among those vapor 
deposition doing Al stator electrode 2 2, 2 2&apos; with 
sputtering method , it produced width of the stator electrode 2 
2, 2 2&apos;. 

Through minute gap g to both surfaces of armature 1 which it 
produces in thisway, stator 2 of two opposing, insulating 
property lubricating oil being filled in the minute gap g, and 
groove 13 it formed electrostatic motor. 

Depending upon constitution above, empty gap g between 
armature 1 and stator 2, 2* quite becoming small, because 
insulating property lubricating oil lies between in the surface 
of armature 1 and stator 2, 2', abrasion resistance became 
small, maximum mobility approximately became in 2 -fold in 
comparison with electrostatic motor of the conventional. 

In addition, because armature electrode 1 2, 1 2&apos; of 
armature and stator electrode 2 2, 2 2&apos; of stator it has 
entered in groove 1 3,2 3,2 3&apos;, direct contact it does, 
was not ,became without either causing insulation breakdown. 

[0007] 

Figure 2 is lateral cross-section which shows second Working 
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Example of this invention. 

Furthermore, stator 2, 2' made same constitution, as first 
Working Example produced armature 1 with following 
method. 

Forming L5;mu m at a time alumite treatment layer 14 which 
is a insulating layer in both surface of Al sheet 11a of 
thickness 0.5 mm with anodizing . to make insulator 1 1 which 
provides insulating layer for just surface of Al sheet 11a 
which is a conductor, after that, installing stainless steel mask 
sheet which hole of rectangle of width 60;mu was opened in 
60;mu m spacing, groove 1 3 of depth 0.5 ;mu m was provided 
in alumite treatment layer 14 with ion etching method , 

Furthermore without removing stainless steel mask sheet, 
0.3;mu ^S^MUSSSSi^^^ ^^^^ groove 13 with 
sputterin^ietho^Toms^ace of armature 1 approximately 
0.2;mu m it formed armature electrode 1 2, 1 2&apos; o£j|j|jj^ 

Because aliunite treatment layer 14 has become porous 
insulator, impregnating insulating property lubricating oil in 
alumite treatment layer 14, it made structure which does 
lubricating action between the armature 1 and stator 2. 

Due to this kind of constitution, as for electrostatic motor 
during drive voltage impressing as for voltage drop it did not 
occur with parallel plate discharge , maximum mobility 
became approximately 1 .5 times in comparison with first 
Working Example. 

Furthermore, with above-mentioned Working Example, it 
formed stator 2, 2' with PTFE , it explained concerning 
example which provides the electrode in surface, but 
providing alumite treatment layer in surface of the Al sheet, it 
is possible to provide electrode in alumite treatment layer. 

[0008] 

Figure 3 is lateral cross-section which shows Working 
Example of third of the this invention. 

Furthermore, stator 2, 2' made same constitution, as first 
Working Example produced armature 1 with following 
method. 

porous PTFE sheet of thickness 0.5 mm was designated as 
insulator 1 l&apos;, in both surfaces, the stainless steel mask 
sheet which hole of rectangle of width 60;mu was opened in 
60;mu m spacing was installed, groove 13 of depth 0.5 ;mu m 
was provided in both surfaces of porous PTFE sheet with ion 
etching method . 

Furthermore, without removing stainless steel mask sheet, Al 
0.3 ;mu m vapor deposition wasdone in groove 13 with 
sputtering method , from surface of armature 1 approximately 
0.2;mu m armature electrode I 2, 1 2&apos; of Al was formed 

♦! — i ^ 
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in theposition where it becomes depressed. 

Because insulator 1 l&apos; has become porous, impregnating 
insulating property lubricating oil, itmade structure which 
does lubricating action between armature 1 and stator 2, 2\ 

Due to this kind of constitution, as for electrostatic motor, 
almost in sameway as Working Example 2, during drive 
voltage impressing as for voltage drop it did notoccur with 
parallel plate discharge , maximum mobility became 
approximately 1 .5 times incomparison with first Working 
Example. 

[0009] 

Figure 4 is lateral cross-section which shows Working 
Example of 4 th of this invention. 

Furthermore, stator 2, 2' made same constitution, as first 
Working Example produced armature 1 with following 
method. 

PTFE sheet of thickness 0.5 mm was designated as insulator 
11, after forming the porous PTFE film 15 of 0.5;mu m in 
both surfaces, stainless steel mask sheet which hole of the 
rectangle of width 60;mu was opened in 60;mu m spacing was 
installed, the groove 13 of depth 0.5 ;mu m was provided in 
both surfaces of porous PTFE sheet with ion etching method . 

Furthermore, without removing stainless steel mask sheet, Al 
0.3;mu m vapor deposition wasdone in groove 13 with 
sputtering method , from surface of armature 1 approximately 
0.2;mu m armature electrode 1 2, 1 2&apos; of Al was formed 
in theposition where it becomes depressed. 

Because both surface of insulator 1 1 has become porous, 
impregnating the insulating property lubricating oil, it made 
structure which does lubricating action between armature 1 
and stator 2. 

This way as for electrostatic motor, almost in same way as 
Working Example 2^3, during drive voltage impressing as 
for voltage drop it did not occur with parallel plate discharge 
dueto constitution, maximum mobility became approximately 
1.5 times incomparison with first Working Example. 

Furthermore, with above-mentioned Working Example stator 
was explainedconceming example which provides electrode 
in surface of the PTFE sheet, but as porous PTFE film is 
formed in surface, electrode is providedin porous PTFE film, 
it is possible to impregnate insulating property lubricating oil. 

In addition, you explained with above-mentioned Working 
Example concemingexample which is applied to linear motor, 
but armature is designatedas rotor of cylinder, it forms stator 
in cylinder whichopposes to rotor and is possible to apply to 
rotating type motor. 
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[0010] 

[Effects of the Invention] 

As above expressed, according to this invention, in surface of 
armature and stator providing groove, sinking respective 
electrode in the groove, as it is provided, forming surface of 
armature and stator with porous, because insulating property 
lubricating oil is impregnated, metal thin film and the 
electrode contact not to be. There is an effect which can offer 
electrostatic motor to which abrasion resistance between 
armature and stator is small, stabilizing, can move with high 
speed. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

It is a lateral cross-section which shows first Working 
Example of this invention. 

[Figure 2] 

It is a lateral cross-section which shows second Working 
Example of this invention. 

[Figure 3] 

It is a lateral cross-section which shows Working Example of 
third of this invention. 

[Figure 4] 

It is a lateral cross-section which shows Working Example of 
4 th of this invention. 

[Figure 5] 

It is a lateral cross-section which shows first Prior Art 
Example. 

[Figure 6] 

It is a lateral cross-section which shows second Prior Art 
Example. 

[Explanation of Symbols in Drawings] 
1 

armature 
11 

insulator 
11 a 

Al sheet 
1 1 &apos; 
insulator 
12 
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Drawings 
[01] 


21 mw 

12 



armature electrode 
12 &apos; 
armature electrode 
13 

groove 
14 

alumite treatment layer 
15 

porous PTFE film 
2 

stator 
21 

insulator 

21 &apos; 
insulator 
22 

stator electrode 

22 &apos; 
stator electrode 
23 

groove 

23 &apos; 
groove 

2 &apos; 
stator 

[Figure 1] 
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[Figure 2] 
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